The modulation by neurosteroids of the scopolamine-induced learning impairment in mice involves an interaction with sigma1 (sigma1) receptors.
Neurosteroids have been reported to modulate learning and memory processes in aged animals and in pharmacological models of amnesia. We report here the effects of dehydroepiandrosterone sulfate (DHEAS), pregnenolone sulfate (PREGS), and progesterone (PROG) on the learning impairment induced in mice by the muscarinic acetylcholine receptor antagonist, scopolamine. Spatial working memory was examined using the spontaneous alternation behavior in a Y-maze and long-term memory using place learning in a rectangular water-maze adapted for mice. Both DHEAS and PREGS (5-20 mg/kg, s.c.) prevented dose-dependently and significantly the scopolamine (2 mg/kg, s.c.)-induced alternation deficits. PROG (2-20 mg/kg, s.c.) failed to affect the scopolamine-induced deficits, but blocked, at 20 mg/kg, the beneficial effects induced by DHEAS or PREGS. In the water-maze, DHEAS (20 mg/kg) attenuated significantly the scopolamine-induced deficits, as observed during the acquisition sessions or the retention test. PROG (2, 20 mg/kg) did not affect the control or scopolamine-treated group performances, but blocked the ameliorating effect of DHEAS. Furthermore, in both tests, the selective sigma1 (sigma1) receptor antagonist NE-100 (1 mg/kg, i.p.) failed to affect the behaviors showed by the control or scopolamine-treated groups, but it blocked the ameliorating effects induced by DHEAS or PREGS. These results confirm the modulating role of neurosteroids in learning and memory processes and demonstrate that their modulation of the cholinergic systems involves an interaction with sigma1 receptors.